SUMMARY The serum gastrin responses and the integrated gastrin responses to eating three meals of very different composition were studied in the same normal subjects on different days. Two meals, a milk meal of 500 ml, and a breakfast of eggs, toast, butter, marmalade, fruit juice and coffee, were eaten at breakfast time. The serum gastrin responses to these meals were compared and contrasted with the concentrations observed when the subjects fasted over the same time of day. A steak meal was eaten at lunch time. There were no significant differences between the mean serum gastrin concentrations to the three meals but each meal produced a significant increase in serum gastrin above fasting levels. When the prefeeding gastrin concentration was subtracted from the gastrin responses then the integrated responses to the steak meal were greater than those to either of the breakfast meals.
In the past decade the radioimmunoassay of gastrin has provided a new and sensitive tool which enables gastroenterologists to measure plasma gastrin concentrations in all manner of conditions, including the Zollinger-Ellison syndrome (Isenberg, Walsh, Passaro, Moore, and Grossman, 1972) . The hypotheses involving vagal release of gastrin (Maung Pe Thein and Schofield, 1959) have been amply confirmed as has the inhibition of gastrin release by acidification of the antrum (Ganguli and Hunter, 1972) .
In the quest to understand better the physiology of gastric secretion and to investigate the possible role of gastrin in the aetiology of peptic ulceration, different workers have used a variety of meals to stimulate and study gastrin secretion. The composition of the meals have ranged from two Oxo cubes (Byrnes, Young, Chisholm, and Lazarus, 1970) , through a standard breakfast of boiled eggs, fruit juice, toast, marmalade and coffee to the more substantial steak meal and a sweet (Wyllie, Boulos, Received for publication 9 July 1975. Lewin, Stagg, and Clark, 1972) .
The protein, fat, carbohydrate and calorific value of these meals varies greatly and yet there is no apparent relationship between these constituents and the resulting plasma gastrin. For example, the responses reported by Byrnes et al (1970) to two Oxo cubes was 4700 pg/ml whereas that to eggs, steak, cheese and milk (Reeder, Jackson, Ban, Davidson, and Thompson, 1970 ) was a mean 78 pg/ml. Any comparison of these values is virtually prohibited by the existence of two major variables between different laboratories. First, different antisera were used in each laboratory and the characteristics of these are almost certainly different such that the 'gastrin' concentration of the same sample would differ, dependent upon the antisera used (Hansky, gastrin 15, 30, 45, 60, 75, 105, 135, 165 and 195 minutes. Samples were collected into plain tubes, allowed to clot, and serum samples stored at -20°C for subsequent assay of gastrin.
Serum gastrin concentration was determined by radioimmunoassay using purified, mono-iodinated SHGI as the label (Stadil and Rehfeld, 1972) and an antibody raised in rabbits against the hexadecapeptide 2-17 sequence conjugated covalently by carbodiimide to bovine serum albumin (McGuigan, 1968 First mean fasting ± I SEM 33.9 ± 13 29-1 + 10-8 28-3 ± 8-6 20-0 ± 7-8 Second mean fasting ± 1 SEM 24-1 + 10 28-9 ± 10-4 28-7 ± 100 14-4 ± 6-2 Paired n 10 10 11 10 1 11 111111 11 10 10 10 10 -a fasting 24.1 ± 10 pg/ml to a peak of 69.4 ± 11.4 pg/ml (11) 45 minutes after finishing the meal and 2 The relationship between the time following the remained significantly elevated for two and a quarter (ofthe standard breakfast and the mean serum hours (fig 2) . gastrin concentrations kj) tn 11 nornai suolects.
Bars represent ± 1 SEM. The stippled area represents the mean + 1 SEM of the serum gastrin concentration in the same subjects observed during a prolonged fast over the same time course.
* represents significance of difference between the fasting means and the postmeal means at least at the 5% level.
The milk meal The mean serum gastrin concentration rose from a fasting mean of 28.9 ± 10-4 pg/ml to a peak 65.8 + 13.4 pg/ml (10) one hour after completing the meal and remained significantly elevated for two and a quarter hours (fig 3) . significantly less than the mean time taken to reach peak following steak (1P59 ± 0.32 hr, P < 0.01 in each case).
INTEGRATED GASTRIN RESPONSES IN RESPONSE TO STANDARD MEALS
The total integrated gastrin responses to the three meals showed no significant differences between the means (P > 0.05 in each case, meal and between breakfast and the steak meal in eight subjects who ate each meal (table II) .
There are considerable variations in the mean peak responses to each meal but any one subject responds similarly; eg, a subject who produces a large peak response to one meal produces a large response to the other meals ( fig 5) . This relationship is equally clear for log integrated gastrin responses to breakfast and log integrated gastrin responses to either milk (r = 0.8393, p < 0.01, df6) or steak (r = 017909, p < 0 02, df6).
Neither the peak nor the integrated gastrin responses to any meal were correlated with the age of the subject (p > 0-2 in each case). Like other workers (table III) , we have observed considerable variation in the fasting serum gastrin concentration between individuals, although in part this might be accounted for by the different ages of the subjects (fig 1) (Trudeau and McGuigan, 1971) .
It is possible to compare the responses to the standard breakfast and the milk meal since both were carried out in the same subjects at the same time of day and following the same overnight fasting conditions. Furthermore, both responses can be compared with the prolonged fasting values obtained over the same time period. The responses to both meals rose significantly to similar levels and remained above fasting values for two and a quarter hours. There were no significant differences between the mean serum gastrin concentrations at corresponding times after each meal (figs 2 and 3).
The (table  II) .
It may be, however, that the different gastrin molecular species are released in different proportions in response to the various components of the meals. The major forms of gastrin reported to be released in response to feeding in man are the little and big gastrins. Little gastrin is biologically more active on a molar basis than both big gastrin and mini gastrin when tested in the dog (Debas, Walsh, and Grossman, 1974 Trudeau (1973) 108 10 180 g lean roast beef and water Ganguli and Hunter (1972) 180-220 4 Grilled steak (Blair, Grund, Lund, Reed, and Sanders, 1975) . It is, therefore, possible that the similar total gastrin concentrations and total integrated responses to the three meals disguise different biological activities. When the responses to the three meals are analysed by subtraction of the immediate preceding fasting value or the integrated fasting value, then the peak and the integrated responses to the steak meal are significantly greater than those to breakfast and to the milk meal, whereas the responses to milk and breakfast are not significantly different from one another (table II) .
If the acid secretory response to the meat meal is greater than to the other meals, and this is due only to gastrin stimulation, then the parietal cell must be sensitive to changes in serum gastrin concentration rather than to the absolute concentration. It is, however, probable that a number of factors modify the response to gastrin, eg, vagal synergism may be greater during the meat meal. Should the acid response to the steak meal be no greater, then the demonstrated greater change in gastrin response (table II) must be meaningless and possibly artefactual.
The differences between responses-basal values to the three meals owe much to the fact that the fasting responses, subtracted from the peak and total integrated responses, are significantly lower before the steak meal than to the other two meals. Whether these differences are real or artefactual can only be resolved by carrying out fasting studies over the lunch period, preceded both by an overnight fast and by a meal at breakfast. The previously published evidence of plasma gastrin concentrations studied over the 24-hour period does not suggest that there are low concentrations immediately before lunch (Moore and Wolfe, 1973; Ganguli and Forrester, 1972) as compared with early morning.
There was a significant correlation between the gastrin responses to different meals in each subject (fig 5) , confirming the fact that each subject responded consistently, ie, subjects who produced low responses to any one meal did so to the other meals and vice versa. The reproducibility of the gastrin response was tested in two subjects (fig 6) . Although there was variation from test to test this was not such that it obscured the fact that one subject had a consistently low gastrin profile and the other a consistently high profile.
In conclusion it appears that the total gastrin concentrations and total integrated responses following each of the three mealsareverysimilar. This similarity of response, in spite of the marked differences in the composition and size of the meals, may well indicate the existence of normal effective feedback mechanisms controlling the gastrin response.
Some pathophysiological conditions of the gastrointestinal tract may result from a failure of these feedback mechanisms to control the plasma gastrin concentrations. In such circumstances investigation of the gastrin responses to these three meals may prove to discriminate between these states and normals.
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